IntRodUctIon
Since ancient times for the world population, natural source serves as primary element for health and healing and till dated many constituents from this natural source are yet to be explored. This has made the scientist to look-in these plants for new constituents in order to treat many infectious diseases. Reports reveal that most of the medicinal plants possess antioxidant property, which play an important role in the prevention of various degenerative diseases and have potential benefits to the society. [1] Naturally occurring antioxidants like whole grains, fruits and vegetables are considered as primary source. Plant sourced food antioxidants like vitamin C, vitamin E, carotenes, phenolic acids, phytate and phytoestrogens have been recognized as having the potential to reduce disease risk that can scavenge free radical. [2, 3] Some studies highlighted that phenolic compounds such as flavanoids, phenolic acid and tannins are much more potent antioxidants than vitamin orange precipitate indicate the presence of alkaloids. Flavanoids; 5 ml dilute ammonia was added to a portion of filtrate +concentrated sulphuric acid; yellow colour indicates presence of flavanoids. Steroids (LiebermannBurchard reaction): 2 ml filtrate +2 ml acetic anhydride +concentrated sulphuric acid; green color indicates the presence of steroids. Terpenoids: 4 ml of filtrate +concentrated sulphuric acid 3 ml was added to form a layer; reddish brown coloration interface indicates the presence of terpenoids. Cardiac glycosides (Keller-Killiani test): 2 ml filtrate + 1 ml of glacial acetic acid + Ferric Chloride +concentrated sulphuric; brown colour indicates the presence of cardiac glycosides. [15] DPPH free radical scavenging activity
The radical scavenging activity of all the plant extracts was measured in terms of hydrogen donating or radical scavenging ability using the stable radical DPPH (2,2-diphenyl-1-picryl hydrazyl), which offers a convenient and accurate method for titrating the oxidisable groups of natural or synthetic antioxidants. [2, 16] 0.1 mM solution of DPPH in ethanol was prepared; 1 ml of the solution was added to 2.5 ml of MESI and AESI in ethanol at different concentrations (100-500 μg/ml). The mixture was shaken vigorously and allowed to stand at room temperature for 30 min. Then the absorbance was measured at 518 nm by using a UV-Visible Spectrophotometer (Schimadzu UV-Visible 1700) and compared with Quercetin as the standard. Lower absorbance of the reaction mixture indicated higher free radical scavenging activity. [17] [18] [19] [20] The percentage DPPH scavenging effect was calculated using the following equation:
Percentage DPPH Scavenging Activity = Where, Abs control is the absorbance of control at 518 nm; Abs sample is the absorbance of sample extract/standard at 518 nm.
Test was performed in triplicate and the results were averaged.
ABTS radical scavenging assay

ABTS
+ the oxidant is generated by per sulfate oxidation of 2, 2-azinobis (3-ethylbenzoline-6-sulphonic acid) -ABTS
2+
. [21] [22] [23] ABTS + radical was freshly prepared by adding 4.9 mM ammonium persulfate solution to 14 mM ABTS solution and kept for 16 hrs in dark. After 16 hrs, this solution was diluted with ethanol (99.5%) to yield an absorbance of 0.70 ± 0.02 at 734 nm and the same was used for the assay. To 950 μl of ABTS radical solution, added 50 μl of extract solutions (100-500 μg/ml) and the which is a group of degraded triterpenes found in the family Simaroubaceae, that show wide variety of biological activities such as antitumor, [7] antifeedant, [8] phytotoxic, [9] antiviral, [10] and antihelmintic [11] etc. Samadera is used to vitiate diseases such as vata, kapha, arthritis, constipation and skin diseases like leprosy, scabies, purities, erysipelas.
[6] Reports have suggested that some quassinoids like brusatol, glaucarubinone and quassin showed the presence of anti-malarial activity. [12] Samadera was also studied for insect anti-feedant and growth regulating activities of quassinoids. In the present study four Quassinoids such as indaquassin C, samaderins C, B and A was isolated from the Samadera and were tested for anti-feedant and growth regulating activities and Indaquassin C was found to be the most effective antifeedant. [13] Literatures shows the presence of Quassinoids, and the plant may show the presence of antioxidant activity which is not yet found out. Hence, the present study was oriented to examine the antioxidant activity of plant extracts in vitro using various model systems.
MAtERIALS And MEtHodS
Collection and Authentication of Plant Materials
The plant was collected from the locally growing area mostly from Ernakulam district, Kerala during the month of February. It was then botanically authenticated by taxonomist and a voucher specimen is currently deposited in the Department of Pharmacognosy, Amrita School of Pharmacy, Kochi. The leaves were separated, dried, coarsely powdered passed through sieve no 40 and stored in a closed container for further use. [14] All regents used were of analytical grades.
Preparation of crude extract
The coarse powder (50 gm) was extracted by soxhletation process. The powder was first defatted with n-hexane and then allowed to dry. The marc thus obtained was extracted for 72 hrs with both acetone and methanol. The resulting solvents were removed under reduced pressure and resulting semisolid, which was vacuum dried using rotary flash evaporator to get a solid residue and named it as Acetone Extract of Samadera indica (AESI) and Methanol Extract of Samadera indica (MESI). The dried extract thus obtained was used for assessment of antioxidant activity.
Preliminary Phytochemical Analysis
The 
Statistical analysis
All experimental measurements were carried out in triplicate and were expressed as average of three analyses ± standard deviation. Statistical analyzes was performed by t-test.
RESULt And dIScUSSIon
Preliminary phytochemical analysis
Preliminary phytochemical screening of AESI and MESI revealed the presence of alkaloids, tannins, phenolic compound and flavanoids.
Antioxidant activity
The antioxidant activity of AESI and MESI in various concentrations was evaluated using in-vitro models. It was observed that the test compounds scavenged free radicals in concentration dependent manner in all the models. The antioxidant activity was expressed as IC 50 (the amount of antioxidant needed to decrease the radical concentration by 50%), which is negatively related to antioxidant activity. The lower the EC50 value, the higher is the antioxidant activity of the tested sample.
DPPH free radical scavenging activity
DPPH is a rapid, simple and inexpensive method to measure antioxidant capacity of plant extracts involves the use of the free radical, 2, 2-Diphenyl-1-picrylhydrazyl (DPPH). DPPH is widely used to test the ability of compounds to act as free radical scavengers or hydrogen donors, and to evaluate antioxidant activity. [5] It is a stable, nitrogen-centered free radical which produces violet colour in ethanol solution. It was reduced to a yellow colored product, diphenyl picryl hydrazine, with the addition of all fractions in a concentration-dependent manner. From table 1, it shows that all the concentration of AESI and MESI demonstrated the H-donating activity. The EC 50 value of AESI and MESI were 3454 µg/ml and 5497 µg/ml respectively. This activity was found to be less than the standard Quercetin 17.84 µg/ ml (figure 1).
ABTS radical scavenging assay
Proton radical scavenging is an important attribute of antioxidants. The method is based on the technique that ABTS react with potassium per sulphate and produces a blue green color due to the formation of ABTS radical cation (ABTS + ). The colored radical formed will be converted to colorless radical in the presence of antioxidant radical and it is measured at 734 nm. [21] [22] [23] The table 2 shows that free radical scavenging activity increases with the concentration of the extracts AESI and MESI (100-500μg/ml). The radical scavenging activity of AESI and MESI showed the free radical scavenging activity and the EC 50 value were found to be 980.5 µg/ml and 1123 µg/ ml respectively (table 2). But the activity was found to be less than quercetin, has EC 50 value 70.28 µg/ ml (figure 2). reaction mixture was vortexed for 10 sec. After 6 minutes the absorbance was recorded at 734 nm and compared with the control ABTS solution. [ Where, Abs control is the absorbance of ABTS radical + methanol;
Abs sample is the absorbance of ABTS radical + sample extract/standard.
Ferric reducing ability of plasma (FRAP) expressed as a function of time
Ferric reducing ability of plasma is one of the method which directly analyses total antioxidant. FRAP agent was prepared by mixing acetate buffer (500 mM/l) with tripyridyltriazine (TPTZ) (10 mM/l) and 2.5 ml of ferric chloride (20 mM/l) solution. The reaction mixture contained freshly prepared FRAP reagent warmed to 37 °C, added to test along with water. Absorbance of this solution was taken at 593 nm, just after 4 min from the time of addition of FRAP reagent. An increase in absorbance indicated enhanced reducing potential of plasma. Quantitative calculation for each sample was done using an equation obtained from the standard curve of Fe ++ -TPTZ. [24, 25] The equation used was:
DCF/AAPH Assay
A water soluble azo initiator [2, 2'-diazobis (2-amidinopropane) dihydrochloride (AAPH)] produced the peroxyl radicals while a spectophotometric analysis of 2, 7-dichlorofluorescindiacetate (DCF) monitored the scavenging activity of the plant extracts. [26] The activation of DCF was achieved by mixing DCF and NaOH and allowing the mixture to stand for 20 min before adding 18.25 ml of sodium phosphate buffer (25 mM, pH 7.2). The reaction mixture contained 10 µl of extract (diluted to final concentrations of 500, 250, 100, 50 and 25 µg/ml), 170 µl activated DCF solution and 20 µl of 600 mM AAPH (adjusted to a final concentration of 60 mM). The reaction was initiated by adding the AAPH solution. After 10 min, the absorbance was read at 490 nm using a spectrophotometer. Results were calculated over 60 min from the area under the curve and % inhibition was determined from the comparison to the buffer control curve recorded with each reading.
(TPTZ), forming an intense blue Fe 2+-TPTZ complex with an absorption maximum at 593 nm. This reaction is pHdependent (optimum pH 3.6).
[24] Table 3 and figure 3 showed that both AESI and MESI showed a good antioxidant activity. Values are mean ± SD (n = 3).
concLUSIon
The traditional medicines have gained place in humans' health care from ancient times, as it is safe and possess prominent action against many degenerative diseases. A common theme that underlines the etiology of degenerative disease is free
DCF/AAPH Assay
The azo scavenging activity of the extracts AESI and MESI were examined and it showed a dose dependent activity with concentration. But the antioxidant activity was comparatively less than the standard quercetin. The data's are represented in Table 4 and figure 4. radical stress and antioxidants play a key role in inhibiting and scavenging free radicals, thereby protecting from the threat. Researchers are focusing on natural antioxidants and the use of it is increasing at an alarming rate as it is safe and posses a prominent activity than synthetic ones. The present study demonstrated that both acetone and methanolic extracts of Samadera indica exerts antioxidant capacity and hence can be used for free radical stress. The preliminary phytochemical screening exhibited the presence of alkaloids, tannins, phenolic compound and flavanoids. It can be also supported by literatures for the presence of Quassinoids like samaderine A, B and C. Indaquassin brusatol, glaucarubinone and quassin, which demonstrated the antimalarial activity. Hence from the present study we speculate that the antioxidant capacity of Samadera indica may be due to the presence of tritereponoids; Quassinoids. Therefore, a potent antioxidant can be isolated and identified from the extracts of these plants and can be used as a natural antioxidant.
